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increasing (AI) 和 arrangement decreasing (AD) 的一种推广, 我们引入了上尾置换递
增 (UTPI),上尾置换递减 (UTPD),下尾置换递增 (LTPI),下尾置换递减 (LTPD)的概







随机序: 通常随机序; 失效率序; 反向失效率序;似然比序; 递增凸序;
递增凹序;















Statistical dependence and stochastic comparison have been proven to be very useful in
financial engineering, insurance industry, enterprise risk management, reliability and other
fields. Statistical dependence and stochastic orders can be used to model the dependent
structure of random risks and order the random risks, respectively. Under the assumptions
that the random risks are arranged in some stochastic order and have some dependent struc-
ture, this dissertation focuses on comparing different allocation policies, and discussing
some properties of the optimal allocation policy and the worst scenario allocation policy.
Firstly, in financial engineering, an investor with a fixed wealth allocates it among
random assets. A good portfolio policy should be considered to maximize the total returns in
the some sense. Due to the effects of whole economic environment and financial policies, the
risks assets are mutually interdependent. In the frame of expected utility theory, we study the
problem of portfolio allocations for the random returns having some Archimedean copula
and prove that the risk neutral investor should allocate larger capital to larger return in the
sense of likelihood ratio order. Thus, random returns arranged in the ascending likelihood
ratio order implies that the elements of optimal allocation policy are also in ascending order.
What’s more, we showed that the risk averse investor should avoid to allocate the total
capital to the smallest return in the sense of likelihood ratio order.
Secondly, for an insurance policy covering random risks/loses, there are two common
forms of coverage: deductible and upper limit. In some practical situations, the insurer
allows the insured/policyholder to allocate the deductible or the policy limit among those
risks according to their own will and an optimal allocation policy should be considered to
minimize the total retained losses in the some sense. From the viewpoint of risk averse
policyholder, we focus on the allocations of policy limit and deductible for comonotonic
severities of the risks and the risks’ occurrence times having some Archimedean survival
copula, and establish that the optimal allocation of policy limits and deductibles are in as-
cending and descending order, respectively, in the context of severities of the risks arranged
in the ascending usual stochastic order and the risks’ occurrence times arranged in the de-
scending likelihood ratio order. In addition, we also point out that there is a serious error
in the assumption of several results of Lu & Meng [39] and Hu & Wang [25]. We give














papers are not reliable. Therefore, the closed form optimal allocations of policy limit is still
unknown. A thorough study of the optimal allocations of policy limit for two independent
losses covered by an insurance policy is conducted, and one closed form optimal allocation
of policy limit is presented if it exists.
Finally, in enterprise risk management, a financial company write several lines of busi-
ness and may want their total capital allocated across these lines, which provides for a useful
device of assessing and comparing the performance of the different lines of business by de-
termining the return on allocated capital for each line. In financial engineering, insurance in-
dustry and enterprise risk management, it’s easy to see that the allocation problems of these
areas have two common factors: One random vector (multiple random returns or losses) and
one allocation vector (portfolio or insurance policy). In the frame of expected utility the-
ory, we use arrangement increasing functions to combine the random vector and allocation
vector, and formulate a more general frame to investigate allocation problems in various
fields. On the one hand, in order to generalize arrangement increasing (AI) and arrangement
decreasing (AD), we introduce four new notions: upper tail permutation increasing, (UTPI)
upper tail permutation decreasing (UTPD), lower tail permutation increasing (LTPI), lower
tail permutation decreasing (LTPD). The relationship of them to other common used notions
of dependence are studied. On the other hand, we focus on the general model and estab-
lish some important theoretical results concerning the random variables with UTPD (UTPI,
LTPD, LTPI) dependency. To illustrate the power of our main results, we give some applica-
tions in enterprise risk management, insurance industry, financial engineering, respectively.
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